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Stereoselective intramolecular 1,3-dipolar nitrone and
nitrile oxide cycloaddition reaction of steroids affords the
steroidal endolcis-isoxazolidine and isoX:azoline
1,3-Dipolar cycloaddition reaction between a nitrone
and an alkene has been documented as an indispensable
methodology for isoxazolidine synthesis 1.2. Isoxazoli-
dines are regarded as important intermediates for the
synthesis of a variety of natural products and related
intermediates including alkaloids', amino acids", penem
and carbepenem antibiotics". Recently the preparation of
nonracemic isoxazolidines has attracted growing'
emphasis of the researchers", The four major strategies
for the preparation of optically active isoxazolidines
usually are: intermolecular cycloaddition of (i) optically
active nitrone, (ii) optically active alkene, (iii) optically
active nitrone and alkene, and (iv) catalytic asymmetric
synthesis. However, there is no report available in
literature about the use of an optically active steroidal
molecule for intramolecular nitrone-alkene cycloaddi-
tion.
The manipulation of steroidal D-ring is continued to
be a subject of considerable attention facilitating biolo-
gically potential D-ring annelated enediynes? as well as
heterocycles". Recently C-17 nitrogen bearing hetero-
cycles have attracted much attention because of their
remarkable biological activities as antitumour agents".
However, despite enormous synthetic potentiality asso-
ciated with enamides 10, the study of C-17 steroidal
enamides has received little attention II. In the light of
the above observations we considered it useful to inves-
tigate the application of l,3-dipolar cycloaddition in the
pliable steroidal D-ring. In continuation of our inte-
rests" in steroidal D-ring manipulation, we report here
the stereoselective synthesis of a novel class of steroidal
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intramolecular nitrone and nitrile oxide cycloaddition
reaction.
Formylation of 3p-acetoxy-17-acetamidoandrosta-5,
16-diene 1 was accomplished by treating 1 molar equi-
valent of 1 with excess of chloromethyleneiminium salt
(10 molar equivalents) at room temperature to afford
3p-acetoxy-17 -acetamido-16-formylandrosta-5, 16-diene
2 (Scheme I) in 78% yield. Allylation of 2 under phase
transfer catalysis using Bu4NBr in CH2CI2-KOH(20%
aqueous) resulted in 3p-acetoxy-17-(N-acetoxy-N-allyl-
amino)-16-formylandrosta-5, 16-diene 3 in 75% yield.
Treatment of 3 with methyl-hydroxylamine hydrochlo-
ride gave the corresponding nitrone, which on heating in
toluene at 80°C afforded 3p-acetoxytetrahydroisoxa-
zolo [3',4': 3,4]pyrido[17,16-b]androsta-5,16-diene 4 in
47% yield. Similarly, freshly prepared oxime of 3 on
treatment with chloramine-Tin refluxing ethanol
yielded 3p-acetoxydihydroisoxazolo[3',4' :3,4]pyrido[ 17,
16-b]androsta-5,16-diene 5 in 75% yield. All the pro-
ducts were characterized by optical rotation, spectral
data and elemental analyses 13.
The stereochemistry of the products is based on a
molecular model study" and lH NMR spectral analysis.
The molecular model study of the transition states of A
and B (cf. Scheme D) showed higher strain associated
with B because of the close proximity of the isoxazoli-
dine N-Me group with steroidal C-18 methyl group and
therefore disfavoured an exo-isomer, but favoured the
endo-isomer. The cis-geometry of the bridgehead pro-
tons of [4,3,0]pyridoisoxazolidine 4 was further suppor-
ted by lH NMR spectra which showed a diagnostic
absorption" of the protons adjacent to isoxazolidine ring
oxygen at 8 4.10 and 3.40 with vicinal coupling
constants of 4.0 Hz.
In conclusion, our results represent the first example
of a stereoselective 1,3-dipolar cycloaddition reaction of
steroids. Our novel preparation of steroidal isoxazoli-
dines will broaden the emerging field of D-ring
. annelated heterosteroids" as isoxazolidines can lead to a
wide range of biologically active substances via facile
reductive opening to 1,3-amino alcohols.
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